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Although technology development in villages can have undeniable benefits; In
some cases, we see the reduction of the effectiveness and efficiency of
technology, the waste of villagers' material resources and the villagers' pessimism
towards technology used in irrigation systems. The incompatibility of technology
with the time and place conditions of the villages has a prominent role in the
occurrence of these damages. This research aims to explain the concept and
identify indicators of appropriate technology to rural environments, with special
emphasis on irrigation systems in rural areas of Taft city, using the qualitative
approach of Grounded Theory technique. According to the results, the
appropriateness of a technology with the village environment and its
effectiveness for the agricultural sector requires the inclusion of all socio-cultural,
technical-economic, physical-infrastructural and environmental aspects. The
results show that technology in terms of socio-cultural aspect, should be needs-
oriented while being compatible with the epistemic environment of the village
and based on local knowledge. It is also in terms of technical-economic aspect
necessary to be scalable, cheap, simple, controllable, durable and standard. In
addition, the technology should be compatible with each plant in terms of
physical infrastructure and the necessary infrastructure should be provided in the
village. The results also show that the technology must be environmentally
friendly, consistent with the principles of sustainability and bring the least shock
and stress to the agricultural unit. In the paradigm model presented in this
research, "Not considering the special conditions of villages", *Not considering
the real needs of villagers" and "weakness of facilities and infrastructures" are
mentioned as the causal conditions for the introduction of inappropriate
technology in the villages. Also, cases such as "small ownership”, "monopoly
and incorrect relationships”, "short life of planning in the rural system", and
"weakness of the extension system in introducing appropriate technology" have
played an interfering role in intensifying the current situation. This model points
to the fact that if strategies such as "shaping the rural technological innovation
system" are used, the cycle of generation, diffusion and utilization of appropriate
technology in villages can be accelerated.
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Table 1. Definition of appropriate technology

Researcher Definition

[a] In terms of available resources, AT are intensive in the use of the abundant factors, labor, economical in the use of
scarce fac tors, capital and highly trained personnel, and intensive in the use of domestically produced inputs.
Thormann [b] In terms of small production units, AT are small-scale but efficient, replicable in numerous units, readily operated,
(1979) maintained and repaired, low-cost and accessible to low-income persons.
[c] In terms of the people who use or benefit from them, AT seek to be compatible with local cultural and social
environments

AT means simply any technology that makes the most economical use of a country’s natural resources and its relative

Higésém proportions of capital, labor and skills, and that furthers national and social goals. Fostering AT means consciously
( ) encouraging the right choice of technology, not simply letting businessmen make the decision for you
Betzet al AT equated with providing technical solutions that are appropriate to the economic structure of those influenced: to
elzgg 4a ' their ability to finance the activity, to their ability to operate and maintain the facility, to the environmental conditions
(1984) involved, and to the management capabilities of the population.
Willoughby Artefacts which have been tailored to function as relatively efficient means and to fit the psychosocial and biophysical
(1990) context prevailing in a particular location and period (i.e., technology which is compatible with its context).
Tod Technology that is appropriate for existing factor endowments. For example, a technology employing a higher
fgé";o proportion of labor relative to other factors in a labor-abundant economy is usually more appropriate than one that uses
( ) smaller labor proportions relative to other factors
Robert C. Appropriate Technology seeks to aid and support the human ability to understand, operate, and sustain technological
Wicklein systems to the benefit of humans while having the least negative societal and environmental impact on communities
(2001) and the planet.

Source: Prasetyo, 2016
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Table 2. Criteria for choosing the appropriate technology

Row Criteria Statement
1 The amount of energy It should use a small amount of energy
2 Employment rate Ability to absorb higher unit of work without inefficiency
3 Capacity of raw materials Easy access to raw materials/easy access to local materials
4 Efficiency High productivity
5 Environmental sustainability It is ecologically self-sufficient and balanced
6 Amount of cost It is low cost
7 Import substitution Use of local resources
8 Understanding the village environment Suitable for accepting villagers with low skill levels
9 Reducing the income gap The ability to reduce the difference in income
10 Durability and sustainability It requires less maintenance
11 learning It is easy for people to learn
12 recycling It has the ability to use waste
13 possibility Ability to adapt to small scale production
. Able to involve more than one sector (such as agriculture, health,
14 Partial effect . . . -
transport, family planning, food, education and export promotion)
15 Movement It can be scattered in different places
16 Increase livelihood It must be able to support components
17 Population stability population stabilization
18 Cultural and social sustainability It should not affect social and cultural conditions
19 Reduced diversity Assimilation
20 Leadership requirement Able to encourage collaborative and non-authoritarian skills
21 Risk tolerance It creates the least risk for its user
2 The degree of complexity Si_mplicity in cr(_aation, operation, maintenance and proper organization
with a lack of skills
23 Size It is small enough to appeal to people with low capital
24 Scope of coverage It is not only reserved for the elite and can be used by everyone
25 Amount of capital It requires little capital to use abundant labor

Source: Bowonder (1979); Trak and Mackenzie (1980)
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Table 3. Expertise profile of interviewees and frequency of codes extracted from them

Interview  Activity Extracted codes

Igﬁer;\ggrv in!ceDr\(/)ife\t/t/]ge* (occug:tsigg)aT field) Education (drrl:irnalﬂ(e)?) ?)i/seg’r?)/ New  Repetitious
P wwer  Tmemems PORedE o a
2 IN-T-01 inn chiihonnor'ggzaag’;?n ent PhD in Aerospace 18 17 5 7
3 IN-T-02 inn ocigronnomgr)(a%g?n ent Master of Agriculture 22 5 2 9
4 IN-T-03 innoci??onnomgr){a%g?nent '\geclisrfrf i;?;t;l:ibc::lc 15 8 2 9
5 IN-T-04 inn ocii?onnolﬁg%/ a%r;?n ent Master of Economics 64 17 5 9
6 IN-T-05 innoci??onnomgr){a%g?nent Masltgn%tjggg fish 4 18 8 10
7 IN-1-01 Aatftclcgcl’:loggrf&“l‘tﬂ?gy Master of Electronics 22 9 2 11

IN-1-02 Aatftclcgcl’:loggrf&“l‘tﬂ?gy PhD in physics 18 24 3 11
9 IN-1-03 AJESCS‘.’K’S&.CSJRE?QV Master of Mechanics 25 13 2 9
10 IN-A-01 - Otgironnolggga%’;‘fn e PhDinagriculture 100 25 3 13
" NLos A e Engmestng 19 o 2 =
12 IN-R-01 Rural development expert ~ PhD in rural planning 56 16 2 17
12 N5 sriouttne Engineering. 34 28 2 13
14 IN-F-01 Leading farmer PhD in agriculture 100 15 2 16
15 IN-A-02 Agricultural management Ma;tceiggzeSoil 39 18 1 15
16 IN-A03  Agricultural management Mgs;;g‘;%“ 28 20 1 15
17 IN-A-04  Agricultural management Phg;{]‘a‘g’:ﬁgﬂ‘*d 117 13 1 19
18 IN-A-05 Agricultural management PhD ir&gﬁ:&?” and 42 18 0 22

Source: Author, 2023

* IN: stands for interview. The next letter is related to the group on which the interview was conducted (W: experts in water resources manage ment, T:
experts in the field of technology and innovation, I: owners of technological companies active in the field of irrigation and agriculture, A: managers
and experts in the field of agriculture and irrigation, R: experts in the field of rural development, F: leading farmers in the use of technology in
irrigation systems). The next two digits are the number assigned to the interviewee. Also, during the coding of the texts, two more digits are assigned to
the end of this identifier, which indicates the number of the paragraph to which the code is assigned.
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Table 4. Coding of rural appropriate technology components

Supercategory

- Axial coding Initial ‘open coding’
naming

1-1-1 To be attractive to the farmer, 1-1-2 To be compatible with the knowledge
environment, 1-1-3 To be the least dependent on human power, 1-1-4 To be compatible
1-1 Socio-cultural with all aspects of the villagers' lives, 1-1-5 1-1-6 To increase the dignity of farmers, 1-
compatibility 1-6 To accompany farmers with simplicity, 1-1-7 To be the foundation of the people, 1-
1-8 To be compatible with the knowledge base of the villagers, 1-1-9 To attract farmers'

security and Reassure them 1-1-10 To be needs oriented,
1-2-1 Be technically approved, 1-2-2 Be standard, 1-2-3 Be scalable, 1-2-4 Be durable
and lasting 1-2-5 Having the ability to solve previous problems, 1-2-6 Be pervasive, 1-2
Criteria for 1-2 Technical and 7- 1t should_be cost-effective_, 1-2-8 1t should be able to control and direct, 1-2-9 It
selecting and economic shoulc_i not d_lsturb the productlpn unit, 1-2-10 It should be easy to use, 1-2-11 It can be
applying rural compatibility combined with other technologies, 1-2-12 Its effects can be felt quickly by the farmer, 1-
iat 2-13 It is in accordance with the farmers' financial ability, 1-2-14 It is not technically
?Egggg{é%; complicatde,1-2-15 To be efficient and productive, 1-2-16 To provide the possibility of

storing water and selling it, 1-2-17 To be cheap and usable by all farmers

1-3 Physical and
infrastructure
compatibility

1-3-1 lIts infrastructure should be available in the village, 1-3-2 It can be used in remote
villages, 1-3-3 It should be compatible with any type of plant, 1-3-4 Caused the least
changes in the agricultural production unit

1-4 Environmental
compatibility

1-4-1 It does not have a negative effect on the quality and quantity of water, 1-4-2 It
does not shock the agricultural unit, 1-4-3 It is compatible with the geography of the
region, 1-4-4 It is the nature of the foundation, 1-4-5 It should be consistent with the

principles of sustainability, 1-4-6 It should be able to reduce water consumption 1-4-7 It
should not bring soil salinity

Source: Author based on the findings of the interviews, 2023
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Figure 1. The process of turning a problem into an exploitable technology
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Figure 2. Paradigmatic model of appropriate technology development in rural irrigation system
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